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ChatGPT: Optimizing
Language Models
for Dialogue

We've trained a model called ChatGPT which interacts in a
conversational way. The dialogue format makes it possible for
followup questions, admit i istakes,

rei
ChatGPT is a sibling model to InstructGPT, which is trained to
follow an instruction in a prompt and provide a detailed
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OpenAl's Path to AGI

Level 1: Chatbots
Scaling Pre-training
ChatGPT. GPT-4, G, Xib—5&

Level 3: Agents

Level 2: Reasoners

Scaling Post-Training & Test-time Compute
OpenAl ol. DeepSeek-R1. Seedl.5-Thinking

N

Scaling ...?

Claude 4. DeepResearch. Operator. 04. UI-TARS

Level 4: Innovators

Level 5: Organizers
Scaling ...?
On the Way...

WV

Scaling ...?
On the Way ...
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[1] Wooldridge, M. J., N. R. Jennings. Intelligent agents: theory and practice. Knowl. Eng. Rev., 10(2):115-152, 1995.
[2] The Rise and Potential of Large Language Model Based Agents: A Survey. 2309.07864, 2023.
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LLM-based Agent:
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Perceiving & Understanding

- HEESHXEE ,
Reasoning & Planning ol Eyerd Bl

- ICIZFESERE B
Memory Storing & Retrival ‘ »
« G S1TENRY

Generation & Action

.o

Storage
Memory ! Knpwledge
Gs | f =
o =
[ 1 =
. 1
. ! —

< Summary| | Recall Learn| |Retrieve

Decision Making
Planning
Action / Reasoning

Look at the sky,
do you think it
will rain tomorrow?
If so, give the
umbrella to me.

& W

)

Reasoning from
the current weather
conditions and the
eather reports on
the internet, it is
likely to rain
tomorrow. Here is
your umbrella.

Generalize / Transfer

[1] The Rise and Potential of Large Language Model Based Agents: A Survey. 2309.07864, 2023.
[2] Cognitive Architectures for Language Agents. TMLR, 2024.
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Search & Screen

You can screen 1000 papers in 5 minutes to get 20 papers you must read
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Try Our Examples

Could you provide me some examples of works about the use of boosting methods in post-processing? -
List all papers that use autoregressive transformer to generate videos. -

Which papers propose methods to accelerate the generation process in diffusion models? -



WisPaper: AIREAEIF

Q Scholar Search & Download

WisPaper

{ERHEEF M) LB SEE RN AT e

Epigenetic patient stratification via contrastive machine learning refines hallmark biomarkers in ©Yes
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Predicting Response to Triamcinolone in Severe Asthma by Machine Learning. Solving the Enigma ©@Yes
K. Chung - 2019 - semanticscholar.org
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Precision medicine in allergic disorders ©Partial
2019 - google.com
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3 Smartinhalers, Telemedicine, and Artificial Intelligence, and the Future of Asthma Care ©Partial
Worldwide
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Host—microbial interactions differ with age of asthma onset ©Partial

P
A User
Working Flow
138 0 138
Total Jobs Current Jobs Complete Jobs
@& Search Result N

Task Execution Details
@ Searching & Validating

Precision medicine In allergic disorders [ )]

BXRRET SRR TRMEET, BRINST i3)LE
IEMREYEMIERTRIEE, HIEHRERERRRS EMIEQ
BITIEES, RIRTH..

3 Smartinhalers, Telemedicine, and Artificial Intellig... ©
ZXERRAET ) LE IR EMILEATT, WidHERF AR
RYEEHRITON, HNBRREATOR, HATHYILE
EiRBENARLE, ..

Host—microbial interactions differ with age of asth... ©

ZHRARET/LERR (RHRR) SHAER (REALRK)
WSEMENBSBERERMNES, HEFBRMAEEX
247 (Sparse-...

A worldwide charter for all children with asthma ([ x]

EXHME—RXT L ERESREEOENEXE, EETe
IEERAVISHT, EIPNMIBURSSS, RUE— TN EERE
B, BREAHYRIA...

Severe asthma and biological therapies: now and t... ©

BRXERET/LEEEEROEMIERET, BRERTA
THRESHERFIRAEMALETT RESENMA, 38
HREMRESETR...

Epigenetic patient stratification via contrastive ma... ©

EXRAETEMLE, B AN E g RIE R



NEX : 1838H 2Rk

uery] £EFMuploads/2510.18927v1 pdfAE—KIEIR

BAPO: ifid B i& R & BY T & R L (L IR ELLMBY B SRS L 2F )

STHBRIR, TRE. BURERAERME I

EN

Zhiheng Xi™, Xin Guo™, Yang Nan', Enyu Zhou?, Junrui Shen?, Wenxiang Chen?, Jiaqi Liu?, Jixuan Huang?, Zhihao Zhang', Honglin Guo', Xun Deng?, Zhikai Lei?, Miao Zheng?, Guoteng
Wang?, Shuo Zhang?, Peng Sun?, Rui Zheng?, Hang Yar?, Tao Gui'*t, Qi Zhang't, Xuanjing Huang’
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BAPO: Stabilizing Off-Policy RL for LLMs via Balanced Policy

Optimization

Achieving Fast, Stable, and Data-Efficient RL Training

Zhiheng Xi**, Xin Guo™, Yang Nan', Enyu Zhou', Junrui Shen', Wenxiang Chen, Jiaqi Liu", Jixuan Huang?, Zhihao Zhang?, Honglin Guo', Xun Deny

Wang?, Shuo Zhang?, Peng Sur?, Rui Zheng?, Hang Yan?, Tao Gui't, Qi Zhang't, Xuanjing Huang'
'Fudan University 2Shanghai Qiji Zhifeng Co., Ltd. 3Shanghai Innovation Institute
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BAPO method ilustration: dynamically adjusting clipping .
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training collapse

exploration

Comprehensive validation : Validate across
multiple backbones, scales, and off-policy
settings

Hyperparameters : p,=0.4, clip range [0.6,0.9]-
[1.2,3.0], Ir=2e-6

BAPO performance on AIME 2024/2025 benchmarks:
surpassing open-source and commercial models

L8

Zhikai Lei?, Miao Zheng?, Guoteng

REMEN T . L « Existing PPO-like methods use fixed symmetric Method Design
Hikigit clipping , unable to adapt to different data
distributions’ - Adaptive clipping : dynamically adjust upper Key Results
- BEREN SR L TRIDR cygy A SR and lower bounds Chigh and Cioy
J m ‘J [ Clow -+ Balancing objective : ensure positive samples AIME 2024 (328) 87.1%
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useful behaviors and causing gradient . [Exploration balance : maintain policy entropy, Performance Comparison
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EEESTEL blocks entropy-increasing updates, leading to Gifforent data distrbutions
over-exploitation BaPo-328 871 80.0
ES XREE e AIME 2024  AIME 2025 Cea e o =
i . 822 733
BB © SkyWork-OR1-RL-Data, AIME BAPO-228 87.1 80.0 Mainh Contribitions ExperimentaliSetup i
- EIEHHT  RAHSTEEERLG KN i
JE-REMNFA SRS - Dataset : SkyWork-OR1-RL-Data, AIME L 796 767
7 ja) Qwens-a28 81.4 729 i i i
. BB : DeepSeek-R1-Distil, Qwen2.5-Math, i : « Theoretical analysis : Identify and analyze 2024/2025 benchmarks
« FEiMIEBAPO : EEHSEERILRFHIER OctoThinker-LiamaZ: imbalanced optimization and Entropy-Clip Rule )
B, RERRED SkyWork-OR1-328 822 733 - Models : DeepSeek-R1-Distill, Qwen2.5-Math,
0 il BHEE 004, SUEDE0G] « Novel BAPO algorithm : Dynamically adjust OctoThinker-Llama
. § . : pg=0.4, 56E[0.6,0.9)- I bounds to bal Is and
SEWIE : ESHRRRN. NRERELE T e = 06 a7 clipping bounds to balance signals and preserve )



NEX : iR{HHIE

[Query]

B — MR N ESHEE

HizssnE,, BEREXRT.

1. YIBIEEY: /NER—imiE
=, BER—ImEEERE

2. SR oJLUAERER

MIEEZREK, LARSIFRISRK

{EIIRE

- ADMRSRAF: RS A
REHRENKEEERL,

. JEREEI S HUSICRETR
ANEIKEFEXEK NEIZE]

=}

18]1& 15 o) R U 23

RERTFNEREHS EETE

WERIE K
@

RFRE M
IARLTE X,
BAMKRE
EHMZRE G
FRERE T

CIETEES
@®

SRE-A ) A > K n HE ¢ i

HEE EP A E
100.000 100.000




NEX: ZFREFH+pptHE

[Query] IEREREASHT (EBEEEZ) HIRDI, 8RR, &, WHhEEmmE, FeliE—D
ZINT Rl et

HRWE: USSR

= BlIBAER

(HIEA) A (BEREBME) FtA
RESR (SHa) BOFRAR
2014FBIRHFEIRIILRRANF

(=

~ Bl
FYMIELE
FYE1ERtiE
BMREELRFE, AEARMBAREN

MR RIBEHFHEIL TSR
& HERTEE

T GEFH, HEHMEREASER
D BETRNBRAR (BME: 152)

AR UESS|IZEMRELER

AR EEAR A

WEHE: —5EEN I

2014 2018.02 — 2020.08 2021.03 — | 2024.08.20

AR R (BRnE: 5%) zHEED RIGHEMIRR FREXRE

s Ao & Nanite@/LAEEA @ Lumensi 2 B

'""‘:»
iR
2

sy SKILERE BR
R ARSI AR B EEEAIAR TS IARBUEMBRA. &
AR T HRMAEHIERE EEHRATR RS E

B BRHAEUES, ERARETBEBIHE > BRILT EIARIR S SR ARARBER

UESHTARARMMRINER, BIFENERIAEHRIMEKFHXR




ARBSHePRERS(ESS

(£55:

B AR RIRU H R BINL R PR BlESE K.
ERMEERIZEIVARIESS, HIaNIMTTESS.
BBI5s. TRERESS

LLM v.s. LLM-based Agent:

« HIRHESA v.s. AREpIE
- BEEEE v.s. RRFIE

v 0 /

NP2
ng@“g

/3

[1] The Rise and Potential of Large Language Model Based Agents: A Survey. ArXiv 2309.07864, 2023.
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Figure 1 | Overview of SIMA. In SIMA, we collect a large and diverse dataset of gameplay from both
curated research environments and commercial video games. This dataset is used to train agents to
follow open-ended language instructions via pixel inputs and keyboard-and-mouse action outputs.
Agents are then evaluated in terms of their behavior across a broad range of skills.
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Instruction: Hello! Can \\Imltatlon @ Evolve @ Academia !
\-}u} Imm!;uc this into \Base R A Movie / Sheet !
Chinese for me? &3 \ 3 Feedback !
Response: Sure! Here's LY < Performance ~ Code HTTP !
\the translation... ¢ ) B . . [ L BIRD-SQL e TodoList ' Sheet 2" Wordle
- P
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 Agentlnstrution: {§fself-instructiA 7T 1E
+ AgentEval: — P EHE BN L5
- AgentTraj: ReAct &=, (NS FEHITITE

Env. Task Num Instr. Eval. Traj Traj-L Rounds

WA 3 812 20 0 0 -

WS 1 6910 200 1000 3930 5.1
MZ 1 240 25 100 215 4.3
WD 1 980 25 200 955 4.3
ALF 6 3827 200 500 2420 13.3
Sci 30 2320 200 1000 2120 19.9
Baby 40 900 90 400 810 2.7
(h& 1 544 100 300 374 8.0
WT 1 343 20 160 311 9.9
MV 1 238 20 100 215 4.0
AM 1 20 20 0 0 —

ST 1 20 20 0 0 —

TL i 155 20 70 135 2.6
BD 1 3200 200 2000 3000 1.0
Total 89 20509 1160 6130 14485 =




AgentGym vs. HfthagentESS

ZEATE
- ERNEZINR

Hﬁ%?ﬁi)ﬁﬂ’ﬁn@ﬁ%

- JllZ

Frameworks Env.  Inter. Plat.  Tra;. Evol.
AgentBench [36] 8 Eval No No
AgentBoard [31] 12 Eval No No
AgentOhana [ 18] 10 No Yes No
Pangu-Agent [37] 6 No Yes  Single-Env
AGENTGYM (Ours) 14 Eval & Train Yes  Multi-Env

[1] AgentBench: Evaluating LLMs as Agents. ArXiv 2308.03688, 2023.
[2] AgentBoard: An Analytical Evaluation Board of Multi-turn LLM Agents. ICLR 2024.

MUY Z T FEERD) |12

Operating System

Web
Shopping

\I} 1L EE
-
A
Success Rate vs sProgress Rate  Progress Rate w.rt. Step Cap:’lb\llf‘y Score Leaderboard
Embodied Al " Goal: Find the exit
Web & AlfWorld
WebShoy ; Sciel World
WebArel BabyAl
Tool X Game M
Query Jeriche
Operatio PDDL ) «

LLM

p1(,°)

Reflection Intrinsic Function

Thoughts {:}

[3] AgentOhana: Design Unified Data and Training Pipeline for Effective Agent Learning. ICLR 2024.
[4] Pangu-Agent: A Fine-Tunable Generalist Agent with Structured Reasoning. ArXiv 2312.14878, 2023.

> Combiner
’_{: Shuffier

Agent Trajectory Standardizer

— Public LLMs ‘ Interleaver
‘ Agenﬂ ’ l
API
b ] HodelAFts ‘ Generator
[ ] Interpreter LLM [ Interpreter
! . Eal . .
12, ) pa(EE, wo(B . +), )

Tool-Use Intrinsic Function Composite Intrinsic Function

Tool Feedback
Tool Feedback Thoughts



AgentEvol : Self-Improve in Environment

(BRI SRRYIMEHRTT1T A5 E
- BAEE I E R RIS

Exploration + Learning {4 {EIR
« Exploration Step:

« EZRIRRERVESTES LHITIRER

« Learning Step:

« BTG FARMIMSIRIIIVIISE seiiEt
YEFOGUL

Algorithm 1: AGENTEVOL

Input: Initialized policy LLM-based agent 7y, environment set &, trajectory subset Dy, full
instruction set Q, reward function r.
Procedure Behavioral cloning:

Maximize objective Jpc(0) = E(c u,r)~D, [log mo(T|e, u)] to get 7o, _.;
Procedure Evolution :

TeL < TOp, 0

for iteration m =1to M do

// Perform Exploration Step

D = Ueee Do where Dy, = {(e, 0/, 77) [/ ~ Qe, 77 ~ mwom (rle, w?) 127
Compute reward for D,,, with r;

D’"L T DTYL U Db;

// Perform Learning Step

Maximize objective Jgvo1(0) = E(e u,r)~p,, [7(€, u, T) log me(T|e, u)] to get mom+1;

end

1718



ISIMRSLINEER

ESHLIESS LRYTNLEER
- NEBRAYUEF IR
- RERE ZHIXIE

Method WS ALF I€ Sci Baby MZ WD WT MV TL BD

Close-sourced Models & Agents
DeepSeek-Chat 11.00 51.00 23.00 16.80 45.67 4.00 24.00 70.00 70.00 75.00 13.50
Claude-3-Haiku 5.50 0.00 0.00 0.83 1.93 4.00  16.00 55.00 50.00 65.00 13.50
Claude-3-Sonnet 1.50 13.00 38.00 2.78 79.25 0.00 36.00 65.00 80.00 80.00 17.00
GPT-3.5-Turbo 12.50  26.00 47.00 764 71.36 4.00 20.00 25.00 70.00 40.00 12.50
GPT-4-Turbo 15.50 67.50 77.00 14.38 72.83 68.00 88.00 80.00 95.00 95.00 16.00

Open-sourced Models & Agents
Llama2-Chat-7B 0.50 2.00 0.00 0.83 0.23 0.00 0.00 0.00 0.00 0.00 1.50
Llama2-Chat-13B  1.00 3.50 0.00 0.83 0.10 0.00 0.00 0.00 0.00 0.00 1.50

AgentLM-7B 36.50 71.00 4.00 1.63 0.49 12.00 4.00 0.00 5.00 15.00 5.00

AgentLM-13B 39.50 73.00 0.00 2.7 0.45 8.00 0.00 10.00 5.00 5.00 3.00

AgentLM-70B 49.50 67.00 4.00 10.68 0.66 8.00 4.00 0.00 0.00 40.00 7.50
Ours

B 66.50 77.50 44.00 26.42 69.31 12.00 12.00 25.00 5.00 45.00 8.00

BClargc 73.50 83.00 60.00 74.47 74.19 12.00 36.00 45.00 5.00 65.00 8.50

AGENTEVOL 76.50 88.00 64.00 38.00 82.70 12.00 12.00 25.00 60.00 70.00 9.00




Attention on Reinforcement Learning

Res: M “IRRER" B “ZZHRIRE)" BISEEE

Era of Simulation Era of Human Data Era of Experience

Prompt — Interaction:
+ BICIETRERERSIARL,
« ZRRBZREFRRSIE. FFBEUES.

FWHE:

- RENERIFFIELR (trajectory)
> RS EIE

......... .  BEAHTRIFT RIS SHeRERE,

AlphaZero

AlphaGo

Computer Use

AlphaProof

aouabijjeul uewnyadns

ChatGPT

Atari

2014 2016 2018 2020 2022 2024

IR, KIS, SRR LR o
2 S B R R AR g — ok - K ETOE2. DEAK. BEIRKE.
h SHESEL. REVZ,
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AgentGym-RL:
BENAHERERAE. BEEf—inEin2d. I5REER)I%G, BESEKESLS
SHFIIFENE LLM et = IHELE,

Scalinginter:
TARERZERXIE. FERE - FIFEMmiRL, BTAnHz(ZERRYT BLUES
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AgentGym-RL: ZIfiE. &il&. &

%H‘ REAYSRICF SIHESR

& OBJECTIVE: Tell me the full names of the repositories where I made contributions and they got more than 100 stars?

K-turn Rollout for n times — [—.—

()
Ok +1

T (i) () () Web Science
u a, 04 . 0 \ /1
@ @ ®a® HTTP <
LLM Agent T.” gElg = N
&S L Q

Search

T(i) -
a, Env Client Env S erv o
Trajectory t; Update Policy }. : A
PR (ORI O NN O R (GIN () Grro ) [RLOO () {3 T
0 1 XN K K+1 REINFORCE++ PPO Embodied Games
Code
O aT(l) (W) 01(1) @ ai("
<think> Click on the 'Yours' tab to projcs = <think> Since we have checked the
see the repositories where we have il repositories and none of them have
made contributions...</think> - .. more than 100 stars...</think> T(T) =1

<act> click [411] where [411] is the

Wours® tab.<fant> <act> stop [N/A] </act>

AgentGym-RLEE{RZEHEE]

ZINIE:
B =N ESCIAE

I 1&He:
BRI SIS EZRAES (PPO,
GRPO. RLOO., REINFORCE++) #O&%
ST E (SFT DPO. 1E#a%kE)
Kzl
folle:

Bid TR, BREEHE. K
X HIZE TR

E?I‘E'

EHFRESRFSERIIE
3::>/’U-T7i, FE—E MR IFER RS,

=i \o



AgentGym-RL: HIE-EEEP-llE5=1RIR
) Sk

- IRIStERR . @idtAE Server—Client Z2#9.5%t— HTTP MR HSFILE,
- EREIMIRIR: FESERZREFREERES RARITIE.
o« YIGEIERR : SCIEBCEINEGRIE, IEENTFH EFTE e TRER,

% Rollout )
AgentGym-RL IE{pHERY FETEEMMN

— Qs af R HEXZAE
xxxxx o HEREIE, R - . RIEIRIt, - IRGUREW AP AISH
. =1 NERREN, - FREERRRE R
'HE AT 5. REESE RLE - TMARERE, X7
o B B AU % REINE, BF  SHITER. SRS
AgentGym-RL EIHIHLRE RiESI SEI, W7, DRI SIEA.
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Scalin

o ?g; nter: ImHEIVZEICIRY BESCIRERER-

%ﬁlﬁlmﬁﬁﬁe}i

Train with shorter horizon Train with longer horizon
eas @ZE _DLQE JI =/INCn *U%&&g

n — gusx I abtrs

g ! ° — Only able to . ®:Model collapse ﬁ;{jik/?XBE ) I\iﬁbzi.(%o .

‘é. @ 3 f:sll‘;se A .'=|. ha”{l(s(i)?sated * Suboptimal performance. ° \IEIZE-I:Q&:E_.L . }/\g%i?ﬂ / {EUI éﬁ\

== exploratlon lj* EEZ:E%\ZE ! ﬁ% BBz,
Scalelnter-RL : Progressive Scaling Interaction for Agent RL => ;Z[””J; iJEJ\W:-I% Elj{jﬂm\
T = (ag,04,a],,ak, og41),subject to K < h, Solve complex tasks
° b 4
Master basic skills rurther explore aj reﬁne aﬁ; Sca I n g I nte r. ;EI TJ&EECF- 1%

@ 92 i i @ ”Q 2] =1 =14

's ==Y V5, x0-0 M _LééﬁlﬁlAazFﬁAiJl 5,
=i ek moderate horizon h; CLceliuizon hj &??): Eﬁﬂj}iﬁbl
INAZERE, T KIR ??Zpkfx“, T2 B
HIY ', LIMREFIEIZHCE.

Scalinginter EiAIEIBE] M AASHRERYE.

g.u:

shorter horizon h

Training Fraction t



SEIGER

_ 0 x Scalinginter (4828
X 100 96.7 < o A
2 90 j 95 3 ~ o I IHERIAEZ) 58.6%, A
o 3 40 . ! NPT
T g0 ; S H IR KR RE Y
IZQLJ 70 ¢ 20 N S — Llama3.1 ‘7OB (~47%) *D
% 60 57.0 0 ZZ:::“; 2“::23:3' 5 Of;:rzm Qwen2.5-72B (~43%)
B #Parameters (Billion)

n 50 , « T£ WebArena {55 L, MaeE
e AL Fhx 10%; 7E TextCraft {155
= : : N
o Lo ol |a dibd t, MESEFHA 30 %; 7=
S 20 Sciworld {£55 &, MEERIHE
S . .
z 10 i | A1 M | 50%, MBS,

2 Be;byl ” Tex}Cra ” SciWorld “ WebAren H Deep SearcH

— el S P

@ Ours-7B [0 Qwen3-8B [ DeepSeek-V3 771 GPT-40 == Ltr‘sﬁL_c E*ﬂ*&ﬁwﬂggﬁﬂs

T Qwen2.5-3B Qwen3-32B mEE DeepSeek-R1 OpenAl od-mini 2304, SRR FERLIBRIIEBISE]

0 Qwen2.5-7B N Qwen3-235B-A22B 771 Gemini-2.5-Flash @ OpenAl o3 MisS

8 Qwen2.5-72B 1 Llama3.1-8B Gemini-2.5-Pro Closed-Source Models *L*E;rko

1 Qwen3-4B [ Llama3.1-70B Qwen-Max 2221 Thinking Models

AgentGym-RLE{KMEEE



SEIGEER

Rewards
o o o o

De

Rewards

Rewards

Rou

7
6
5
4
0 50 00 350

ScalingInterS;AEARIME THY)IIZR3Z RIS

o
o

o
3

o
o

150 200 250
Training Steps

WebArena
0.6
[72]
D 05
®©
5
x 04
0.3
0 100 200 300
Step
BabyAl
0.8
» 06
B2
g
3 04
14
0.2

0 200 400 600
Step

0

Deep Search

100

200

Step

SciWorld

300

Rewards

1.0

o
@

o
o

o
~

150 200 250
Training Steps

TextCraft

ScalinglInter I2Hi)l&iaEE

- AR EI SR
PREVE&EZMERE, KEERRCFIE
ERERA =R, (BT

RO

HIRIFIRE, BR

Z54JHA

2RI AR

» ScalingInter BEFEEIRESFIABRIRR,

ANIEE_ AT
SHIKERRAD.

2R TCHIERPE, RESRIEE

» FEAREIMEFRISCIOSRE, Scalinginter #£

:% |
)U\E ~

AEEME NIIRERUS
et

FEREEWHIR



SEIGEER

T REARZERL. HTREFESENARERENR i izl BT R B R HESS HiRSR

N —— ) — . N ERRASE R REIRFHIS IR,

—1 4 . ERHRNRASREING, FET RS RN
it o e B S5,

G cEmocERL UU O SRR REIRTHIS SR,

. AMEERMIRERONERT, RITOEEALTE

80

- Sl ST,
> = o T . REERENEIEN, HMtMasREEEaeE.,

S - e B GRPO L9 1taetas2 BEiF REINFORCE + + &k
Number of Samples K Number of Samples K . REINFORCE++ %iiﬂg?}j{%%%g%%@ég%—ﬁ;\%@
GRPO 5 REINFORCE ++ EIZRILAR 1R, HESEAERHCHTMEEREE, GRPO 5N
RLAlgorithms _ TextCraft _BabyAl _Searchas B A AR RO LSS S ENHaEOREE, T

Qwen2.5-3B-Instruct

GRPO 7500 9333 2575 MHERMEESINE TRIRRSIFE D EC.

REINFORCE++ 28.00 70.00 13.25

Qwen2.5-7B-Instruct
GRPO 83.00 92.22 34.00
REINFORCE++ 73.00 84.44 24.00
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MEBYESZRB(ES R HIERARCHY OF GOALS

Enter your sub headline here

« HAIREULEREABRERT TR ENME
55, MEET BES. BRIRRISEES
BESd.

- EIEBIRAZR (Goal Hierarchy) |
Agent ATLAEARBRREFEN BFR. 9
HESS. MIXIRES,

- T EBEREEREIEET RE., =8,
BEERFEIR, NMESIKHINKEES.

Department Goals

Sectional Goals
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AutoGPT / Voyager / Lifelong Learning

Voyager 7~ 7 KHI BRI STXEERR R,
AutoGPT B ES D RS BHIT.

60 Minecraft Tech Tree Diamond Tool “‘
1Y LYV ITa }@an@
Wood s I Diamond — @ D=
50 Too oo Tool . Tool P = 0=
5 o
‘ ¢
5 v, adt ®1% =
n b ol
5 30 . QT Re 8™ Tool
e ron @ . —
S Tool ‘ ﬂ 5 Stone l
] Stone l =" Wooden “ro) - ()
2 20 Tool ¥ ot/ Tool B B
g [ ! 227 Re
=2 Wooden k.ﬂ/'__ ) x Z
10 | Too h//, ‘ pot * i .
° @
0 25 50 75 100 125 150 !
Voyager (Ours) == Voyager w/o Skill Library —  ReAct Reflexion AutoGPT

[1] Auto-GPT for Online Decision Making. arXiv:2306.02224, 2023.

i) STaR ) creator. A1
‘m 77 Self-Instruct A ProTeGi
2023 . Voyager ?ﬁ
N -
" Math-Shepherd \ o GPTSwarm
©) AdaPianner \ @ Agentoptimizer O
' Reflexion 2024 'ﬁg‘ EvoAgent
\ =
% Tree-of-Thoughts . ) TextGuard
i ) Generative Agents “4 10E
J
PromptAgent * | Expel
O = \ A
O PromptBreeder [[_TJ] QuantAgent
*) AutowebGLM EJ AgentGen ¥ ADAS m
% Richelieu

LisraiToolGen

BsiftR: MEMCRITRIANEUSERRS

AFlow 7~ T
"G mass G oaisc
. ©) Learn-by-interact

DRAFT '
W } B" rStar-Math
-} Arxiv Copilot : ) Sirius
RISE ; @ ScoreFlow
0S-Genesis . 4 ,rvfo,b i!lé—éqe? tE i,
DigiRL @ Alta ©sca
sTIC % GIGPO 4} EvolveSearch
Gddel Agent (1) Reward Is Enough

v SOFT () AlphaEvolve

' ¥ Darwin Godel Machine

Agent Workflow M —
G gent VWWorkiiow Memory / ezs ¥ _
- s ‘\
@ ReMA  SBLADDER /0 REGEN  (&)GUI-R1 -- : e

[2] Voyager: An Open-Ended Embodied Agent with Large Language Models. TMLR 2023.
[3] A Survey of Self-Evolving Agents: On Path to Artificial Super Intelligence. arXiv:2507.21046, 2025.

EarthLink BT ARIA 3 EvoAgentX |
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MineDojo — Voyager — Eureka — GROOT: B#rMESE

4 P E 22 RN,

MineDojo (HHEUAME+BEANAIR) : B RERSFERXE,; 1A AgentGym INEEM/{E

SpEE3IN "IRNBEMHL" , 373 Environment Scaling,

Voyager (EalFfe+1EeE) | KEHIRERESHEEEE; FA1E AgentGym-RL {finA A2 E

(ScalingInter) SHi8EEIRE, FREEFS,

Eureka (LLM 52f)) : Bir—aIHUTRMBIME, FlIE AgentGym FIRRIRIRA/ B4R/

WEESE, MR TR,

GROOT (VLA ES-MmE-a0F) : 1B BnsRISHSaE; Bl MagicGUI msRfibiz

(Tap/ScroII/Input/LongPress) +ZIESBIRERL, 7#3Z Goal Scaling,

MineDojo

NeurlPS Outstanding Paper Award .
Large-scale open-ended agent learning
framework in Minecraft.

Voyager

LLM-powered agent that masters Minecraft

by in-context lifelong learning.

[ &} Website J [ IS5 Paper ] [ ¢/> Code ]

[ & Website ] [ B Paper ] [ <[> Code ]

[ € Database ] [ 8 Doc ] [ 2 Blog ]

Build House [ ¥ Announcement ] [ 2 NYTimes ]

[ ¥ Announcemen t ] [ @O Intro ] with Human Feedback

[1] MineDojo: Building Open-Ended Embodied Agents with Internet-Scale Knowledge. NeurlPS 2022.
[2] Voyager: An Open-Ended Embodied Agent with Large Language Models. TMLR 2024.

[3] Eureka: Human-Level Reward Design via Coding Large Language Models. NeurlPS 2023.

[4] GROOT N1: An Open Foundation Model for Generalist Humanoid Robots. NVIDIA Research 2025.



Self evolvingE438

Goal Hierarchy + Self-Evolution

EBX{tBtR (Goal Hierarchy) :
SEREAR, FEREEIITFERR,

BB (Self-Evolution Loop) : Goal — Action
%Nﬁiﬂiﬁ)\?ﬁfﬁ’ﬂ’. PRIDEINANBIEY / #FiE, BintE:

FRAIRIERIL -
‘AgentGym: HirEXfF + KFIEN — BfrnlE4E;

Vision/Meta-Goal — Task — Subgoal — Skill,
(K= SR,

— Eval — Refine — New Goal,

UNMEE S,

-AgentGym-RL: &

i3L3CH (Scalinginter) + f35E)I%4 — KIEERHREL;

‘MagicGUI: UIIK7S — BB — i=mERy — SESEIRER.
Planning Learnin: g & Evoluti To be Explored .
Mechanisms Alita .
Tool Calling 4 \g smolagents Godel agent (=] Level of
Workflow Construction & Manus ] o TN Intelligence
CEANN

5 GPT-4
Claude-4
& DeepSeek-R1
| LLMs

Language Understanding & Generation

] age

|ChatGPT agent

SIf-e olving Agents %g

(s Egif

Learning from Feedback & Experience

Execution via Tools & Planning 9
Our Survey

Avrtificial Super Intelligence p @Q

[1] A Survey of Self-Evolving Agents: On Path to Artificial Super Intelligence. ArXiv 2507.21046, 2025.



AgentGym-rl ECi%

SIESERFESRMEN, EIMBIRENE.

Welcome to AgentGym Hub

x &

BatyAl SeiWorid

SearchaA

& OBJECTIVE: Tell me the full names of the repositories where I made contributions and they got more than 100 stars?

K-turn Rollout for n times

0}91
+
T (@) @ @)
- AN 020
i i HTTP
et Tk(l) a,((l) ﬂ ﬁ
T(i) :
a, Env Client Fii Serv
Trajectory ; Update Policy _¢
u of® ,® o® oT® ,® GRPO RLOO {</>}
0 1 - Tk UK UK+l [ REINFORCE++ | | PPO | Embodied e
@ ag(i) “oii) @ a:(i)
<think> Click on the 'Yours' tab to __

see the repositories where we have
made contributions...</think>

<act> click [411] where [411] is the
“Yours’ tab. </act>

<think> Since we have checked the
repositories and none of them have
. more than 100 stars...</think>

<act> stop [N/A] </act>

Science

4%

Search

r(t) =1



the past few days in the provided folder.

K = Task instruction |: Update the bookkeeping sheet with my recent transactions over

OSWorld: ESCHESIESKISEHE

& Ubuntu / Windows / macOS ##{ExX %

88 369 NEXLESS: WARME. WNRRE, GRS
/0. ENARE )
FIEEIRES + BoliGIEHA, fERiEleES —
NETRER ~72.4%, RMIREUR ~12.2%, FERIT
GUI grounding S5#/EXMR !

. N === 9

= =

g o T
S . e 2

: v B o o k

actually eat the food?

Task instruction 2:...some details about snake game omitted... Could you help me tweak the code so the snake can

o, > =
/\ z Task Instruction ~ input Agent M t ’c m >= L
_ Xxam| Ve - g predict > ion-|
*OSWorld-Human [RAH—Z o ITEEEIE: R51T5) osamesnn (0T JITTTE, o5 | mowayaees linteraces SRS

é&l%jjA%H,J 'I .4_2.7 1% Action osworld Environment

We bA re n a . Egﬂ;R?iﬂg m ﬁﬁiﬁg;ﬁ ( Self-hosted fully functional web applications \ C o Tell me how much I spent OD
= - food purchase in March 2023
SR EITEE, SR OO

PN
kl}z I F'—_I (=] [ < ® O] “ Createa ‘Nol'anFans' repo,
1:;]:1')\@ iﬁ/ 5 ES (@l j / 7j: I:x / Td]‘{fﬁ / CMS) + H)’t)\ OneStopShop CM:‘ reddit GitLab ‘i"_C EI:E:%F:IIQESAB;\;Et\‘:llennme
IE‘ / %Di/\ﬁ @ I\ K@ 7 N I I N
- \ —_ —_ S —_] N \ P & ) =/
‘MNBERESIES — MNIEERY — RiIEEnFh ot s Yot Fm 1
‘GPT-4 HEGHA) 14% FIhE, A% ~78%, (PEEAEE e /7 * e

[1] Zhou et al., WebArena: A Realistic Web Environment for Building Autonomous Agents, arXiv 2023.
[2] Xie et al., OSWorld: Benchmarking Multimodal Agents for Open-Ended Tasks. NeurlPS' 24.
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MagicGUI §Yi)ll&

Stage I: GUI Continue Pre-training

Foundational Pre-training

Annealing

fundamental task

referring
Please identify the UI component at
the location of the mobile screen
apture <box1>
icon
| grounding '
I
1 Please identify the control: the searc
| button, and output its coordinate.
[
I
1 <point1>
| description 9

Please provide a brief description of
the area indicated by the coordinates
<box2>

This is a shopping cart button .
Clicking it allows you to view
the items added to the cart.

‘screen vqa

What is the price of the Deer Antler | '
1 Mushroom Stir-fried Meat Rice ]
Bowl from Nonggengji

17.9 RMB

\ @

screen caption

j Please provide a brief description of
this screenshot.

This is a screenshot of the Meituan
app, featuring sections for different

1
1
I
1
1
I
I
1

10:38 T
QIR © BRI —ME-551 > P
point 1
Q m=%
box 1

WO &

ES HAME BHER ARKR BEREXB

p O G 8 ¢

Fi IR ol RR2k 2R
HeF L
[ T PR AR ..

’ EEEDAZE w9 % IR+ T EE
g, ez ., e
¥17.9 W v24.

SHEX B
06:40:48/5%H

XDEE

box 2

IHFIER W15-157T . B
IR s 7

G 86

iTg B3

4 single-step navigation

primary task

user instruction:

“Return to the previous screen,”"
please provide the appropriate
function call to execute this
command.

Observation:

To navigate back to the previous page,
the user can click the back arrow.
Since a back arrow is located in the
upper left corner, the user can simply
click this arrow to return to the prior
page.

Given the task:
"Search for dumplings in
Meituan Waimai Pinhao Fan,"
please call the correct functions
step by step according to the
requirements to complete the
navigation task.

Observation:

This screenshot depicts the homepage
of the Meituan app, where multiple
functional sections are displayed at the
top of the interface, including Takeout, 1
Desserts & Beverages, and Pinhao Fan. I
At present, there is no predefined 1
executable task plan, it is necessary to !
develop a detailed plan based on the
user's task instructions and proceed
with the initial action. The first step
involves tapping to enter the Pinhao
Fan section on the screen, making the |
use of the tap function appropriate. 1
Plan: |
1. Tap the Pinhao Fan button.

2. tap the search bar and text dumpling.
3. tap the search button.

"\\_Action: tap(307,304)

task data ratio

A

‘ balance

high quality
data filter

mm—

»

&

Stage II: Reinforcement Fine-tuning

CPT

KL Divergence

RFT

Ref Model

I

Policy Model

Spatially Enhanced
Composite Reward Function

Optimization

Dual Filtering GRPO Sampling

Ground Truth: tap(60<x<120, 90<y<150)

Action: tap(10,10) X
Action: tap(20,20) X
Action: tap(30,30) X

Action: tap(10,10) X
Action: tap(20,20) X
Action: tap(30,30) X

Action: tap(75,95) v
Action: tap(85,95)
Action: tap(95,95)

Action: tap(130,10) X
Action: tap(140,20) X
Action: tap(150,30) X

Action: tap(70,120)
Action: tap(80,120)
Action: tap(90,120)

Action: tap(70,120)
Action: tap(80,120) «/
Action: tap(90,120)

Policy Gradient

®

©» O
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23:26

.

Tianjin - mmme - Shanghai

2:929 K47

anjin

(xi®)

3:46 1461

anjinxi

(RieE)

K665

anjin

(xi)

hard seat

hard sleeper

Upper berth ¥280.5

Lower berth ¥299.5

soft sleeper

Upper berth ¥438.5

Fri, Dec 06 -~

Xi2- L8

06:01*
Songjiangbei

#5T4R) From¥1 63.5

06:45*
Shanghai

(i) From¥1 43.5

16:01*
Shanghai
(Ei8)

4 left
Middle berth ¥289.5

Lower berth ¥456.5

£ Sort

Next ®

R = Rformat + Rgce + Raise

v Rformat =+1
v Rss =2

V' Rgist = =2 \/(x e YC)Z/rmax

I would like to know the procedures
for handling endorsements.

Observation: The screenshot shows a section of a mobile
app, possibly a train ticket booking app, with a date set for
December 2nd. There is a checkbox for filtering high-
speed trains and a prominent "Search" button. Below this,
there is a section labeled "FAQ" with several questions and
answers. The first FAQ entry is "What is real-name
ticketing?" followed by others like "What is endorsement?"
and \"Are children allowed to take the train alone?" The
user's task is to find information about "endorsement,"
which is listed as the second FAQ entry.

Plan: ...

Action: Click on the “What is endorsement?” FAQ entry
to access the relevant information.

Answer: tap(502,527)

(Xc) Ve )

./ "max
(%, )

Please let me book a hard seat
ticket from Tianjin to Shanghai.

200 \

Date

Mon, Dec 02

High-speed trains only

&1 FAQ

What is real-name ticketing?

What is endorsement?

rs to . proc

hange the
Are children allowed to take the train

alone?

A guide to working and living in china as
business expatriates

@ & &

Order My

Home
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Task:

Please help me find the highest-
rated hotel on Douyin’s group
buying page, and check the price
of the comfortable king bed room.

Action History: ay..—;
Previous Thought: t,_;

Current Screenshot: o,

Observation:

The screenshot shows the home screen of
a smartphone with various app icons
visible. Currently, there is no available
plan. I need to formulate a plan based on
the user's task and proceed with the first
step. Since I aim to open the app directly,
using the API call is appropriate for
accuracy.

Plan:

1. Open the Douyin app.

2. Navigate to the group buying page.

2. Navigate to the hotel group buying
section.

3. Browse the list of hotels and check the
ratings for each hotel.

4. Click on the highest rating hotel.

5. Click on the comfortable king bed room
and check its price.

6. Task completed.

Action: Open the Douyin app via API call.

switch to the Group Buying section.

aad

Plan:

1. Open the Douyin app. -Done

2. Navigate to the group buying page.

2. Navigate to the hotel group buying
section.

3. Browse the list of hotels and check the
ratings for each hotel.

4. Click on the highest rating hotel.

{ 5. Click on the comfortable king bed room
and check its price.

6. Task completed.

ne wE =k

PERE ERNEST  ARIARKPORRE
waoun av

' Action: Click on the Group Buying section.

Observation: rRe0 e
The screenshot shows the Douyin app = B® MR HE B2 BW O Q
interface. At the top of the screen, thereis a | m‘ B %
navigation bar with options such as e
| Featured (3#75), Group Buying (Z114), 7 Y “ i 8
Nanjing (F§%), Following (53%), Mall (B "*** i ARE  WAXR
#), and R ded (#75). According . d ¢
to the plan, the next logical action is to RS- q, < mowe

"R 4B RF
. Done

Observation:

The current screenshot shows the Douyin
app‘s group purchase page. The interface
displays various categories. Among these
options, the Hotels and Homestays (GEJ&
R 78) category is visible, which is likely

the next step for accessing hotel listings.

The plan aligns with user’s task.

Plan:
1. Open the Douyin app. -Done
2. Navigate to the group buying page. -

. Tap on the Hotels and Homestays :

3 Browse the st of hotels and check the
ratings for each hotel.
4. Click on the highest rating hotel.

and check its price.
6. Task completed.

Action: Tap on the Hotels and Homestays
section.

Answer: call_api(Douyin,open) Answer: tap(308,69) Answer: tap(693,202)
13m0 awE wememn  Observation: 73umOswE @emem Observation: MECaNE @RERE - Observation: o
< BERE 2 The current screenshot sh_ows alist of < mm @ amessse @ The current screenshot displays asorting < Wt £ %% £ The screenshot shows a list of hotels %Il)servanon. hot displays details of
= hoteL? a“fi home“stays ava{llable for wEmE  mEmas  swmnn  =smp  menu with options including high rating smmas  wwm  =smp  sorted by ratings. The highest-rated hotel “Ne e ené screenst tmlslla‘{aysl” e;al g/ .Df
i booking in Nanjing. The interface = preference. To find the hotel with the - displayed is “Nanjing Getaway Meijia anying Oeimyay Velia colel: Shectic
includes various options with ratings, g highest rating, I should select the option —— Hotel* (330804 - £ 50HIE). It has a i oy e
6R58 am 656R A= distances, and prices. To identify the hotel ~ **** High Rating Preference ($71F4£4%) to sort obaivat e rating of 4.9, which is higher than the ( PRF) is priced at 89 yuan,

i XR0E

[¢1sun}
azn

am |

Bl

with the highest rating, sorting the list by
rating would be helpful. Selecting this
smart sorting (%9 #£ /) feature may

enable us to filter or sort hotels based on
their ratings.

TR

LR

Plan updated:
Plan: Shortcut identified
1. Open the Douyin app. -Done
2. Navigate to the group buying page. -
Done
2. Tap on the Hotels and Homestays
section. -Done

5. Click on the comfortable king bed room

11060 BAKAS

aw o esenas  and check its price.
s “on WaxmAT B 6. Task completed.

| EAEARMRRED..
4T URE O TTHBERTS

Action: Tap on the Smart Sorting option.
Answer: tap(427,653)

A
4

o

X

490 UsEFN

&

the listings by rating, which aligns with

the plan. OUR o R~ &
o

Plan: [csas TR0 e

1. 0pen the Douyin app. _Done amn@ve . WA/ B

2. Navigate to the group buying page. - D | REAEARERRE.

b ! 47 URE CONIEN THBEETS

Done

2. Tap on the Hotels and Homestays
section. -Done

3. Sort by highest rating. aw

4. Click on the highest rating hotel. ety
5. Click on the comfortable king bed room

and check its price.
6. Task completed.

£33

IR | VL |08 |
BRBAR

WARERE (MRS,

47 BRI 4B TEEBEEA.

Action: Click on High Rating Preference m:‘.‘ e

to sort listings by rating. m:,g:”.. “

Zii)- R EEMRRES..
i FLA| @ <7 5w s BAGREE

SRS - RS

Answer: tap(183,315)

ROXEAY B R

other hotels listed. I need to tap on this
hotel to proceed with checking the room

:)ﬂlﬁ-lﬁiﬁﬁ(ii#ﬂ
prices for a comfortable king-size bed.

) san s »
aAm 2024

s
Plan: w49 an wwz
1. Open the Douyin app. -Done -

2. Navigate to the group buying page. -

Done

2. Tap on the Hotels and Homestays
section. -Done

3. Sort by highest rating. -Done

4. Click on the highest rating hotel.

5. Click on the comfortable king bed room
and check its price.

I B - BEXREIR

EREH
6. Task completed. - ® 1% AWATR
O
Action: Tap on the hotel with the highest o 8
rating. DAL Tons  maxmammR
= ‘ e
o 9 0 aRiE
Answer: tap(460,227) - o &~

originally 158 yuan. The user task seems
completed as the information requested is
displayed on the screen.

Plan updated:
Plan: Early terminatinn:
1. Open the Douyin app. -Done
2. Navigate to the group buying page. -
Done
2. Tap on the Hotels and Homestays
section. -Done
3. Sort by highest rating. -Done

1
1
1
1
1
]
]
]
1
1
]
]
]
]
1
1
1
1
1
1
1
1
5. Click on the comfortable king bed room |
1
1
1
1
1
1
1
1
1
1
I
I
1
I
I
I
I
I
1
1
1
1

5. Task completed.

Action: End the task as the requested

1
I
]
]
1
]
1
]
]
]
1
1
I
information is visible on the screen 1
1
1
]

Answer: finish()
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Autonomous task execution without knowledge injection

Task:
Please help me safely clear the ey eneomsne
. Q. 0
cache of the Baidu app.
\

O aznm
sEREE O
40C-Fan R
BRAPAER. O

Ll

k) KIETSE e,
RERMEDH L&

SR EREE

or

WRMEEM? X

Observation: 155 gem

The current screenshot shows the mobile
home screen, comprising five functional
modules: Popular Services (7| 7R %),
Shopping (144%), Daily Videos (2 B #157),
Mini Games (/]\i{#%%), and Search &
Discover (3£ & & I1). At the bottom, there
are icons such as Phone, Messaging,
Browser, and Camera. I need to formulate a
plan based on the user's task. Since, the
Baidu app is not directly accessible from this
screenshot, I need to use the API call to
initiate it.

Plan:

1. Open Baidu app.

2. Go to Baidu app’s My Profile.
3. Click on Cache Clear button.

b Observation:
¢ O #F ) The current screenshot shows the Baidu
#E app‘s homepage. There’s a search bar
st at the top, recommended articles in the

\\wss ues 2R 20 ED 0%

middle, and a bottom navigation bar
with options like Baidu (& &), Video
(F5N), A, Messages (JHZ), and My
Profile (3 #Y). According to the plan,
the next step is to tap on the My profile

button.

Plan:

1. Open Baidu app.
2. Go to Baidu app’s My Profile.
3. Click on Cache Clear button.

4. Task completed @ 1aann
= ki) BMBRH: HLARHNRATF 4. Task completed
g | RSSE ARMARELNY, BERL
w G . @ Action: RABGEANS EIDNES e Action:
call api(Baidu,open). & d © 9 tap(874,972)
- Observation: BT Observation: chims i Observation:
IR

This is the My Profile (¥ #9) page of the Baidu
app. On this page, users have access to
functionalities such as Favorites (I§5), History

man ansan

(FA5£), Bookshelf ($32), File Download (34T

@ 0 0 O 9  #) Orders ((T#), Wallet (4 £2), Cloud Drive

W ¥ A v (M #%) and Cache Clear (EIEZ27%). According to
"R mAR o wem G%% - the task plan, the subsequent step is to touch the
L8 & ®, Cache Clear button.

m mman - Plan:

m x80 - 1. Open Baidu app.

2. Go to Baidu app’s My Profile.
3. Click on Cache Clear button.
4. Task completed

& OMRIEHR, TTLUBIOR 2

Action:
tap(673,472)

This screenshot shows there’s
67.5M of cache, and there’s a Safe
Clean (JAULMEIE) button in the
middle. So, the next step is to tap
the Safe Clean button. Updating
the plan to align with user’s task.

@ Teanst Plan:
1. Open Baidu app.
A Faos 2. Go to Baidu app’s My Profile.
‘ 3. Click on Cache Clear button.
& e Q =em 4. Click on the Safe Clean button
5. Task completed
(@] ARG R AXAFTR

Action:
tap(494,294)

ARThW IR

67.5

A mmmmvan

ESHE

FounR
A

g T

[ Rl

(@ Rohiad

¢ ) Kxnen

The current screenshot shows that
the cache has been successfully
cleared, and the user’s task seems
to be completed.

Plan:

1. Open Baidu app.

2. Go to Baidu app’s My Profile.
3. Click on Cache Clear button.

4. Click on the Safe Clean button
5. Task completed

Action:
finish()
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- B¥xr Scaling = 1B Agent RUKE: M "TRES" E “GIEES" .

Agent Models Boune Instruction Complex Handling Agent Models AC-Low AC-High GUI-Odyssey
Type Grd SR Type Grd SR Type Grd SR Exception Type SR Type SR Type SR
Closed-source Models Closed-source Models
GPT-40 (Hurst et al., 2024) 493 167 46 566 135 198 490 146 74 85.1 GPT-40 (Hurst et al., 2024) - 19.5 - 20.8 - 20.4
Gemini 2.0 (Pichai et al., 2024) 89.2 494 347 841 542 514 833 503 420 73.7 Gemini 2.0 (Pichai et al., 2024) - 28.5 - 60.2 - 33
Opii-soiiroe Midely Claude 2.0 (Anthropic, 2024) - 28.5 - 12:5 60.9 -
InternVL-2-8B (Chen et al., 2024c) 30.1 2.8 1.3 371 40 158 171 6.0 1.3 70.8 Open-source Models
Qwen2-VL-7B (Wang et al., 2024c) 717 41.0 281 73.6 439 415 656 287 212 68.3 Qwen2-VL-7B (Wang et al., 2024c) 557 36.2 45.8 21.2 58.6 13.3
Qwen2.5-VL-7B (Bai et al., 2025) 943 926 763 893 957 836 866 69.6 60.0 67.0 Qwen2.5-VL-7B (Bai et al., 2025) 94.1 85.0 75.1 62.9 59.5 46.3
UI-TARS-7B (Qin et al., 2025) 835 849 733 766 856 698 914 69.1 67.0 3.6 Aguvis-7B (Xu et al., 2024) 93.9 89.4 65.6 54.2 26.7 13.5
UI-TARS-1.5-7B (Seed, 2025) 85.6 962 815 78.6 92.1 722 947 743 71.1 1.0 OS-Atlas-7B (Wu et al., 2024c) 73.0 67.3 70.4 56.5 91.8* 76.8*
MiMo-VL-7B-SFT (Xiaomi, 2025) 93.0 779 653 89.7 857 754 89.1 80.1 71.0 57.0 UI-TARS-7B (Qin et al., 2025) 95.2 91.8 81.6 74.4 86.1 67.9
AgentCPM-GUI (Zhang et al., 2025b) 84.3 922 75.1 704 80.7 56.0 723 546 394 24 AgentCPM-GUI (Zhang et al., 2025b) 94 .4 90.2 71.7 69.2 90.9 75.0
MagicGUI-CPT 985 985 972 955 963 929 8385 823 729 93.2 MagicGUI-CPT 94.5 86.7 84.6 7341 90.4 7855

MagicGUI-RFT 99.7 975 975 972 956 94.0 92.1 804 74.1 92.1 MagicGUI-RFT 97.2 93.5 84.7 76.3 89.7 74.3




ML

BHiEEH# Magic-RICH

«Step Success Rate (SR)
294.0%. Complex =74.1% (RFT) ,

AAERESRAEM
«ScreenSpot v2 mobile: 90.2%; OS-Atlas-mobile: 95.2%
5 AndroidControl / GUI-Odyssey &ZIMEELV B RS

: Routine =97.5%. Instruction

AndroidControl-
High

AndroidControl-

Low

Magic-RICH
Routine*

GUI-Odyssey

Magic-RICH
Instruction*

Magic-RICH
Complex*

Magic-RICH

Handling Exception*

—UI-TARS-1.5-7B

Agent Models ScreenQA-short ScreenSpot v2 mobile Os-Atlas-mobile
Closed-source Models

GPT-40 (Hurst et al., 2024) 90.3 10.6 4.6
Gemini 2.0 (Pichai et al., 2024) 90.4 10.6 5.8
Open-source Models

InternVL-2-8B (Chen et al., 2024c) 88.4 42 2.4
Qwen2-VL-7B (Wang et al., 2024c) 92.6 70.7 272
Qwen2.5-VL-7B (Bai et al., 2025) 92.1 56.1 26.6
UL-TARS-7B (Qin et al., 2025) 95.4 88.6 82.5
UI-TARS-1.5-7B (Seed, 2025) 93.0 85.8 79.3
MagicGUI-CPT 94.6 90.2 95.2

GPT-40 —Qwen2.5-VL-7B
—AgentCPM-GUI —MagicGUI

Agent Models Routine Instruction Complex Handling

Type  Grd SR Type Grd SR Type Grd SR Exception
Closed-source Models
GPT-4o (Hurst et al., 2024) 493 167 46 566 135 198 490 146 74 85.1
Gemini 2.0 (Pichai et al., 2024) 89.2 494 347 841 542 514 833 503 420 737
Open-source Models
InternVL-2-8B (Chen et al., 2024c) 301 28 13 371 40 158 171 60 13 70.8
Qwen2-VL-7B (Wang et al., 2024c) 717 41.0 281 736 439 415 656 287 212 68.3
Qwen2.5-VL-7B (Bai et al., 2025) 943 926 763 893 957 83.6 86.6 69.6 60.0 67.0
UI-TARS-7B (Qin et al., 2025) 835 849 733 766 856 698 914 69.1 67.0 3.6
UI-TARS-1.5-7B (Seed, 2025) 856 962 815 786 921 722 947 743 711 1.0
MiMo-VL-7B-SFT (Xiaomi, 2025) 93.0 779 653 89.7 857 754 89.1 80.1 710 57.0
AgentCPM-GUI (Zhang et al., 2025b) 843 922 75.1 704 80.7 56.0 723 546 394 24
MagicGUI-CPT 985 985 972 955 963 929 885 823 729 93.2
MagicGUI-RFT 99.7 975 975 972 956 94.0 92.1 804 741 924
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DeepSeek-R1: AgentGym: AlphaEvolve:
E*—" Rule-based A932[, ESNFIRFES IR FHITIRER ERBERIER, RENHT “RHEE-N
PSIESuIL YLl MELARUS IR AYZ 1L ifl- BN ES - R NFER" A9TEA

WebShop BabyAl ALFWorld @ Human defines “What?”
DeepSeek-R1-Zero average length per response during training ! “ n " sets evaluation criteria, provides initial solution
12000 - _; and optional background knowledge
10000 4 WebArena Problem Improved
L remewiesw TextCraft definition solution

8000 | g AlphaEvolve figures out “How?”

| |

! rich context containing !

| e - €k
| |

|

| |

6000 -

Tool Using past trials and ideas

1y TR 2
= :m Prompt sampler i LLMs ensemble
1 e —— ! 77777777777777 ] 7777777

4000

Average length per response

programs to improve proposals of
and act as inspiration improved programs

e ,..,'u---l

2000

|

|

1

lr___weezh_ez__._; MAZE ,
| ¥ 2
1

1

1

1

1

1

B E@ s : 7777777 i i
/ Y
0 2000 4000 6000 8000 , i programs with quality scores
Steps Vi : St and other feedback
|
|

Program database

TodoList - Sheet ./ Wordle

[1] DeepSeek-R1: Incentivizing Reasoning Capability in LLMs via Reinforcement Learning. arXiv:2501.12948, 2025.
[2] AgentGym: Evolving Large Language Model-based Agents across Diverse Environments. arXiv:2406.04151, 2024.
[3] AlphaEvolve: A Coding Agent for Scientific and Algorithmic Discovery. arXiv:2506.13131, 2025.
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